Using the formulae for prediction of functional status at 4, 8 and 12 weeks after admission in the stroke patient (simplified version of Recovery Evaluating System-3; RES-3) and demographic data at the admission of 128 stroke patients, the estimated scores of four measures, Motor Age Score (MOA), Manual Function Score (MFS), Barthel Index (BI) and Mini-Mental State (MMS), were obtained. Fitness of the formulae was tested in terms of the agreement between the estimated and the measured scores. The results indicated that the differences between the measured and the estimated scores were statistically not significant except BI. The measured scores of BI were 3 to 5 points high compared to the estimated ones. When the confidence limits of the differences were examined at a confidence coefficient of 95%, they were within 5% of the full score for MOA, MFS and MMS, and were within 10% for BI. Accordingly, by setting the allowable limit to 5% of the full score around the means, the fitness of prediction would be more than a probability of 95%. The formulae of simplified version of RES-3 were practically useful.
Accurate prediction of the functional recovery at an early stage after stroke is of practical importance. It allows the patients and their families to make an appropriate plan for future life, and the rehabilitation team to set a realistic goal. Nakamura et al. (1990 Nakamura et al. ( , 1993 ) developed a system of prediction of functional status in stroke patients at set times during medical rehabilitation using data base and multivariate analysis, which was referred to as Recovery Evaluating System (RES). They predicted the patient's physical and psychological functions measured by Motor Age Test (Johnson et al. 1951 ), Manual Function Test (Moriyama 1987; Nakamura et al. 1992), Mini-Mental State (Folstein et al. 1975; Hosokawa 1986 ) and Barthel Index (Mahoney and Barthel 1965) or Social Maturation Scale (Suzuki 1961 ) at 4, 8 and 12 weeks after the admission. The overall success of prediction was more than 85% at 4 weeks and dropped below 78% until 12 weeks (Nakamura et al. 1990 ). Recently, Nakamura et al. (1993) built up RES-3 for the routine use in rehabilitation hospitals, after some changes of the measures such as deletion of Social Maturation Scale from RES . Moreover, they developed a simplified version of RES-3 equipped with the formulae for prediction of functional status without the data base. This was done in order to predict regularly the functional status of stroke patients in rehabilitation hospitals. Currently, they started to distribute it all over the country . In studies on the prediction of functional status of stroke patients, the fitness of predictive formulae has been examined in terms of the agreement between the measured and the estimated scores (Prescott et al. 1982; Henley et al. 1985; Lincoln et al . 1990 ). After reviewing studies on the prediction of functional status of stroke patients, Jongbloed (1986) reported that the fitness of formulae should be examined by applying those formulae to a new sample. Accordingly, as a prerequisite for wide use of the simplified version of RES-3, we attempted to examine the fitness of formulae in terms of the agreement between the measured and the estimated scores of stroke patients admitted to Narugo-Branch Hospital, Tohoku University School of Medicine.
METHODS
From July 1991 to March 1993, the data related to demographic, medical and functional status of 128 stroke patients were stored on RES-3 at the admission, and 4, 8 and 12 weeks after the admission. Functional status of the patients was assessed and expressed in Motor Age Score (MOA), Manual Function Score (MFS), Barthel Index (BI) and Mini-Mental State (MMS). Table 1 shows the formulae of simplified version of RES-3 (Nakamura et al. 1993 ). The estimated scores of each measure at 4, 8 and 12 weeks after the admission were calculated using the data at the admission stored on RES-3 and the formulae. Then, the differences between the measured score and the corresponding estimated one (QDs) of the four II.
Predictive formulae A. Isagoda and R. Nakamura measures were calculated for each patient. The aDs were positive when the measured score was higher than the estimated one, and vice versa. The agreement between the measured and the estimated scores was examined by using t-test and confidence limits at a confidence coefficient of 95% (Iwahara 1965) .
RESULTS Tables 2 and 3 shows the patients' demographic, medical and functional status at the admission. Table 4 presents the mean and S.D. of aDs for the four measures. The aDs of MOA, MFS and MMS were not significant at 4, 8 and 12 weeks after the admission. The aDs of BI were significant (p <0.01), and positive at 4, 8 and 12 weeks after the admission, respectively. The confidence limits of aDs were calculated at a confidence coefficient of 95% ( Table 4 ). The confidence limits of MOA were within + 3 from 4 to 12 weeks after the admission. Since the full score of MOA was 72, they remained within 5%. The confidence limits of MFS were within ±5, and within 5% as its full score was 100. Those of BI ranged from + 1 to + 8, and were within 10% of the full score, i.e., 100. Those of MMS were within ±1, and within 5%, since the full score was 30.
DISCUSSION
Applying the formulae of simplified version of RES-3 to 128 stroke patients from July 1991 to March 1993, the differences between the measured and the estimated scores of the four measures, i.e., MOA, MFS BI and MMS were calculated. The degree of agreement between the both scores was examined by t-test and confidence limits. There was no difference between the estimated and the measured scores, except BI. The means of the measured BI score were 3 to 5 points higher than those of the estimated.
RES-3 and its simplified version, composed with the data of patients admitted to Narugo-Branch Hospital from 1984 to 1989, showed that the mean +S.D. for the time from stroke onset to admission (TOA) was 4.6±9.5 months (Nakamura et al. 1993) , which was long as compared with that of the patients in this study, 2.8+ 1.8 months. The difference of TOA indicates a possibility that relatively early start of medical rehabilitation of the patients in the present study has been related to the fast recovery of disability expressed with BI. Also, rehabilitative techniques of nursing care, especially related to those of self-care activities, have advanced for those 5 years (Nakamura and Saito 1994), which could bring about the increased gain of BI in the patients of present study. Those arguments would support the opinion that the formulae for the prediction of functional status should be modified using successively accumulated data (Nakamura et al. 1993) , in order to follow the changes of recovery processes due to such technical advances.
When the confidence limits of QDs at a 95% confidence coefficient were examined, they were within 5% of the full score for MOA, MFS and MMS, and within 10% for BI. The score range of BI is from 0 to 100, and its unit of measurement is 5. Moreover, the allotment points, 5,10 and 15 are different among items (Mahoney and Barthel 1965) . This scaling of BI would be related to wide range of confidence limits. However, it should be noted that the means of 1Ds for BI were between 3 and 5, suggesting that the confidence limit of BI is within 5% of the full score. Accordingly, by setting the allowable limit to 5% of the full score around the means, the fitness of prediction would be more than a probability of 95%.
In conclusion, the formulae of simplified version of RES-3 could be practically useful to predict the functional status of patients at set times, 4, 8 and 12 weeks after admission, in stroke rehabilitation.
